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P U(lg^^fc7>n7 ^-fr^pt^- !/ (RAM) ^ 
@;£L^&^CPUlx^^£;^£^ — y^ 

StilsgW^n y^ A^y^n- KSrA^i: LTStf & 

fftnm 2 <n*m=t- kcd*&#, fttjfs^ — y* h a^tr 
^r — ^x^^^ofijia^^oc p u U'i^^^fr, 

p j> ?<n±&$c<n$k&\z®\ *) mTZ>fflUg&)7K y^ a 

■Ac 

yn^7Ai^3WWAt5 3 WW 7^fAT-ti 



(2) »M¥9 - 2 2 3 6 2 

fcm 2 

mien 2 <z>ffl#MiKr& *>ostffg^ -y y v 3 v tr 
^—^r — ^r^^^-lr^SliflSifittOC PU i^^^^S:, 
ftjies»0cpuu^i5'rtr'ij:/i< ^ye-^-^^^ 

<o9j# -ta>» 3 mmyv — if^y 

AU ^oflE^ ^ - ^o y ^ * t«t 5 ^ J: o t 

*0 5/ h 3>kfa. — ^T— ^rX^^+rtOffJlBBSbTt*^ 

CPU isisxjriz&i ^TS^y tr^ — ^WJ»*jSfe^*3 

miE g w ^ p y 9 ^ £^-r ? 9 y %mm-t z> 
y p - ^ ^ y ^<^^<D^m &m-tmm y*y? 

Aim 7 p — if 9 y <r>m & fRl^— ^ 7 p — 3?#r j: o T s 
«^ p if 9 Jx<pcom&7* v i? <o&9k<omt5.*k&&i:#: 

h3>t^-^T"^-x^^^JbT*®i^t-6 J: 5 
tea W*-</u£ixjfc g ^7^^>2i|3- K«:*a 

iftfEgift^py^AGDy— K*aWBt[9 , 5i>oWfj 

5^ — ^T^^-rrtomiaB^ufcafcoc pu ^^^(c. 
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IBS L it ixtf ?> & ^&&*>mn*k$kG 05S»*>» 

^- Krt^Jftio4Ji*i:ffllBi« Ltftoc P U 1/5? 
89tB g ^ n if 7 ^ offlW ^ o - ^ ^ ^ ^ r -< B3ft£- 

f^fAt s * x v -f t mm yv-y^y <nm^^ 

L, 

ttiIB@^L7t^:coc p u u^^^rtt ; tt4< * y 

^fitiiE^j^ = - h r *k&m\z mm- z> z t \z. x o tsmt £ 
stiiawai 7 p - y 7 7 1 <os*<o«ffl tst y * - ^ o 

= v tr 

[3893<Of£*fflfcR9i] 
[0 0 0 1 ] 

^flB***«S*&3£3£« ( Tcpuj ) 

So 

[0 0 0 2 ] 

fc, af** 7««<OBIC*)53- K 



(3) 4#5B¥9- 2 2 3 6 2 

£ ir rcf.B|3— kj Ui**3^^-<7m«»icj:org 

/£@^d ^7A)&s»tjH5. 8E«Snfc3- Kli, =» 
- K *«!«■*- (t4b*)SPARC, X8 

y<? [0003] ffijtil fc^r^co^— K^-^x^^-f if 
**^teJfl*SS{fcL£ 5 £K^5 0 £*U3, if 7 7 ft 

^^^b^^yrtl: tfyu (spill) tfiJ 

[0 0 0 4] il^^*5^T, — /KWt-liAafk^^^W 

^ B8aS«fet-0^r(D-JKM*«Wtt, Alfred 

V. Aho, Ravi S e t h i JS^J e [ f r e 
y D. U 1 m a n^CDifc^lS TCompilers: 
Principles, Techniques and 
Tool sj Add i son— Wes leyPubl 
ishing Co 1988, ISBN 0—201 
-10088-6, «K9**3J;TJ<1 0^, 5 13 — 7 
2 3HKlE*i*;h.T^5 0 Kat-^x-f ^>T iF^W-at 

r^a^^tc^^T r ^tfS-r^^r^^M 

SAj ) ^^^^^IfifeL. A^o r^BBftj *fc»WJ»7 
n # JB-g-U d»o*ftSffl^i»'&-rS Toy- 

so tz 0 cw^ii, mm^z>^t\z.xv#:mm i m<n-wt 
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& 5 , Preston BriggsODPhD. t&JC 
TRegister Allocation via 
Graph Coloring] Rice Unive 
r s i t y % 1 9 9 2 ¥ 4 ^ fclE*;* *lT^ 5. L*>L 
te&b, B r i g g s O^co^-fe-C^, T^^l^-j cpco 

[0 0 0 5 ] 

*r*itc J:oT3» K^-^t 1 -f ^ -< ^ S #oS»**:fiT £ 
[0 0 0 6] ##9§*>B#k «M»*5J:^*J^tt, ^Tco 

[0 0 0 7 ] 

W^^KIPA-TSo rttbco r«^j 

$r^t5 r±ffift*-&j £^gih£ 0 CO^H^ixfc 

[o o o 8 ] #3881(0— ttflt-ci*. gjft^P ^.AGOg 

f t^CPU 9 S5£ pic 

5 p y * «r*m- £ d £ J: o TfeSHfcoA-e- 
[0 0 0 9 ] *«B©i©ffi«T-li, BW^n^A* 

T — ^x^^coif^HTtC P u u is* 9 *j-f 



(4) ![#|gip9- 2 2 3 6 2 

e 

[ o o i o ] #«w<Dteoffi«t?j4, stjisyp-t^tc^ 
5M«us£n. mm? v — y? 1 1>— wm, 

1M!E«J» 7P-/?7^ <n&»<o&m ¥ ^ —rf p 
^$:7r YBflft/— K<offHc# AU a»offitEys- 

[ooii] #»W<ate(DlB«m*, *JW:7n-^;7 

[0012] 

[0 0 13] *!T'|j:, ^Jffitt, — Bfa<7>«*30* 

Cix^(7>ft^$r h, ffl, S*, IE*, 3C^, 
[0 0 14] £btC fT*3ix5»f^tt, ^O^^itgE^ 

f§r^im-5^i:^^t\ Ar^co^-^^-^^-e^J: 5 

fcffi*!*, #*WO— W*ja-r#JR^|B*$ixTl^^ 

ftt^ -J-tttofe, »^tt«**f^-r*>«. #»«o»i¥ 

^ix/t^ 0 #^PJI^, «$CftSfS#^tecoft3afS# (W 
5*? S«>«g31fS#«r**$i3:«BR(C3 vfa-^^fS 
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[0 0 15] C^bO^^UffrS^gtC 
[0016] tll^y/qyOa - K*iBfli'*;*<Z>gR 

^*«^rtfi&4"*«»*aa«« ( tcpuj ) i^** 
^(/i^7 y ^^i/-f^ v^*? 1 a 

^ilbi^l" ~C S u n Microsystems, I 
nc. A4«ifi*5«ttJ<IS5BLT^S. LA* L&iS* <b , 

Jfcr#, £ fctecoa^tt^L' — v^^a^ 

[0017] 

£>< ftztzfi?*. 2 h«o«r, ^xacd®^/^ 

mis, aw^ ( ri/oj ) »2, **«»te3asKB 
( tcpuj > 3, ^j:^^* y W4 ^tts/nt ^ 
tia^snr^s. ( ri/oj ) «2». * 

9, *3<fcVCD-ROMWBl3Sfi7{C«fii*ttS. CD 
- ROMI2E5SS7 tt, -^c^7A10i:f^ 
«r-&tfCD-ROMiat*8«:Bftf^i:^T i $5. I^J 2 
I*. S!*g3W7 2 4, K^y^^ 2 6 , 



(5) 4#M^9 - 2 2 3 6 2 
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wq7 2 0^/Tf o a^AS-f 5<Z>iffl$8 2 4 13, V — * 
«H2 2^(cS^^*n^^n2^7^^A*^ LTSlt 
C <7>3fH£*J- Lrgl* 7^^, «3t^ it/lC^CO 

<tf£^5=* — Kjsj-T^-i'W 1^2 6^-^^— ;is^(DA?3 

t^^f- h^y ho#*/j^u«fci^;**8i|l£r&£ 
[0018] 131^, ABHfca 74 0 

ihjs ^ih^— K^aiv h y iu (42) mny 

v-y^yttmm-rz* (4 4) . c<7>j£|igr-, i^co=i 
(#ilo»#5*;tz>fiiJ|», «I«ft3-K©Si| 

£-*7" — h * >- h 0>*&&if) £ff5 (46) 0 ifc-$r<D 
*sri/~-\) r^-f^yj J3^cDfJ# 

&x?to (4 8) o *i^r rt/^^fflarj ^h^tl 

(50) , KSrStfflLt, =1^^^^ 

C, X8 6tt£T) «>2ii»l5{c«»+S (58) . fcb® 

#«>*W<7>ft^tt, ceo ru^^^iij^rj so^^a 

[0019] u-^^S"jarfct^ri^t**<353 v tfa 
j<? -^^**«3t4aaKB (cpu) ii, -^(c, ffliStt 

p^(ciati^ns 0 mft^cpuii, 3 2-6 4i 

ty^^^y rttcis^^ns^^^cocp ur ^-^^ 
fi, CPU >v?^^tcr^"fe^-t*S"?5{-S-t"S^BBJ: t> 

ii, C PU Isi/XftoT ?-£*&tm£ 0 t> 3 0f#d>& 5 
OfflPiSt^ Lf:^ot, rn^^^l^, ««<Z5ffl}6^ C 
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[0 0 2 0 ] ^ tf/^-^— ^«»SrHIiB-*-5 4fcttS 

cost?*, R/iSffiiR-ofijarjc-ctor «t >?»^w^ 

WiixSC ^5 acq— Sflco^fj ^t-^-C- 

3E»*^j ^t5:i:iaor, cpuw^^ 

[0021] — ^^^fef+w^if, 

TRegister Allocation And 
Spilling Via Graph Colori 
ngj SIGPLAN Notices, 17 (6) ; 
9 6 - 1 0 5 M. 1 9 8 2^6^, Proceedin 
gs of the ACM SIGPLAN 198 
2 Symposium on Compiler C 
onstruction ttTt^So ^^^^ffi 

— SBt *S , StftBOP reston B r i g g s <7> P 
hD. |&3t TRegi ster Al location 
Via Graph Coloring] §$tf £ *X 

[0 0 2 2 ] «/r^n^7AKfS:ffiJfe«flrW-wri3-fe 

A<o»«m-#J^r ( rssAj ) «»Sr#*r*-5c £ 
—mz* S S A&gm, ^fr^w^ye^-^/n^7 



(a) 4#BB¥9 - 2 2 3 6 2 
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[0 0 2 3 ] H 4 tt^Wtti^* 

:/» 5 0 \ZttJ&-fZ> 0 I'&Xf&mX/l' — ^> 7 2 

^ r^p^^T^j (74) 4 r^p^^^^j * 

j*, ^<7)y — Kii|«^B^7 aco ri^oj/^j r* 

t\ =F»y77&mm\*iz (7 4) ^8*^7 7 

#tt^5Ji!S^^3l^-rS (7 8) o &^T% 

:* h 8 OSrfr^V ^^8 2T 4 ^>nt4, "T^T (75 1/ i?x # 
&W&V>m<$$t* bid g S/n ^ v A tcgij 19 « ib^S , 
i^^^aiir»;u-f>^Bfi$ii5 (8 4) . 
40 5bj -etttfnfi (88) , r^tr/uj ^^6J:5t- 
■^-^f+W^nfcaEftSr^^y ^8iJ?)»r L (86) , 

u ^ i>j ^ r yu— ^ ^ * tr^ ^ nfcKft u wt^ 
§i^-rs (74) o r (ofrmmmt-kmx&mztitz 

[0 0 2 4] Sctc, H S«r#Ha-r5ir, ^^^^7$:^ 
fife-fS (9 0) #J«a*i3<i£*lT^5o CCOyU— — 
<753L> h y 9 2±X-m 1 (?)i^n ^ tf»SU £ 4x5 

(94) 0 S^^p y^<75/|ftt)i?3&» fe*&^T, -fzx^p 

50 (9 6) o l^Py^^^^O^Wn;/ 
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^£ (9 8) o ^laot T^gj £it5*{E3Bl^ 

fcfi**L (100) % A<£KJ:oT 

■T5 (10 2) e ^^^Dt^^yn y ? fo<D%-<fo^\Z 
ttLTHtfU -fa y ^rt^A^dS/jj< fcofcfc (10 
6) , STi-S^0 5/^35i*y*fA>5 3&^(D^i3s/^S:5fc 
^i-S (110) o "T^T^^n ^^-^i; 5(£«kS 
Lfcib (112), :©iMI(:o^rof^/77 

[0 0 2 5 ] fclz % H6S:#ffitSi:, glsco^n ^ 
h y i 2 z krQ7 r 4 mk (OH«r) <og|* 
»P*jh.S (124) o CixbO^ — ^ci <PH} 

(12 6) 0 COf|fi{copr©±*tt41»-C*)5* 
»77^FAL SEMftt6 (130) a ft 

7p-^77^^)|6<)/d s/^C0»tT^5#^D y 

?<ommz.m%£<o$k&%m&-rh (132) 0 &^r% 

I*/p s> ^1*3 4^ 1 3 3^>ib^P j/^rtco* 

±*-&jcf+iD-*-5 (1 3 4) o rd>^tj 

(136) , oBafcogifttt^ft-g-fcttWAp^n 



(T) W9- 2 2 3 6 2 
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(14 4) , c*tli, 5/^3ft<^TUfc^i:S:fi9fe-r 

fEftLfcA^ 5 5 (14 6) 0 *5f*nii 

(14 8) , ^«ffH77^^TRUE«^t (15 
0) , mm&^vy? (15 4) tC*T< 0 
L&tffttf (152) , yPt^^Lti^D^^ 
^**f*6*^5 3&^HL"C»t«SrfT5 (154). -t 
5T*>*Ui (15 6) , ^n-tr^^f^(75^n j/ ;Jr (16 

70 o) £#t, ^oyp 5/^(co^r^)7 p pt^^yp 7 

? (13 2) j&>?D«ti«>T»!9ig"f. afi^nyiJ'l-IS 
f6^W7 p Pt^/U"^|^, ^ (7):/ p ^^(:o^T^4 

(15 2) ^< y ^3&«*/f*>nii 
(15 6) , m<D?V y$<Di$<< isf&ftT ( 1 6 
0) , 7d^^p^ ( 1 3 2 ) 36»ib*&«>r«fti?ig 
i\ -T-<rc0^u ytfrmrt Lfc fc (15 8) , 3Efls:7 
7^^:^^ hi (16 2) , TRUE-efeiX(^ ( 1 6 
8) , ^uir^^r^n (130) bStflft 0 ig 
^ -t\ 3Efb^7^F a l s & -china (16 4) , ±M 
^(D&T^teyZTX'foZ) (16 6) D fttc, ^ CO^ui? 

[0 0 2 6] @7^#If5^, ny^a-^T'p^? 
^CD^J^^5^iCO^T(7>$lJ^]^ U — ^772 1 0^^^ 
iXTl^S. Jcttlf, ^^^fcco^ 

l o ^^^ ^ti/t^n ^^^^^^rS^^n 

[0 0 2 7] *JW7P-^77 2 1 OCiot^^tlfc 
^o^r^^ffl^fi, -TT-tC^a y ^ 2 1 2, 2 14, 2 
1 6, 2 1 8. 2 1 9, 2 2 2*5i:V2 244^, S* 
y?iZKft£thXl^Z> b^STL btlSo fa^(7)B«]<D 
i7{C/T^HSS*7*n^^ 2 1 2-2 2 4(7) 
^<oa>Mt. X*ift7>«*<7>«/r/jrffi|^eej*^**3J:tJ« 
>fflffi$:^tfo Lfc#ot, i#7*n^2 12li, fl| 
50 S8X = YS:t^ 5*^o ^21 9fi, 5CX 
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= x + l <nX&<oi£fitm&<offilj$:$t*. fdios*^ 

fb*L&<> 5*^n s>^ 2 1 414, ^21 

6-2 2 2 *$tp^— ^Sr^fiti-St^i^nSo 
^p^21 4^(D^# Twh i 1 e j 3t£, 

^216 r i f j xittfhbh, ^ixbfD^t 

Z>h<?>T*3bV, *«S*r»JffitS *>£>£#*. £^£^14 
[0 0 2 81 *8«<o-o(DJ|*^J:ixtf, d 7 Mtf£ 

nSS^D ^212—224 ICO^TO^ItM 

-^772 i otc»W¥— S'lar ( rssAj ) 

* — jf9 7 2 1 OiCtotS^S^Cyn 

sof&ij^P-^rz 2 2 or*f4, ^*x£r^tp#;£j£ 

Uc^oT, M*Ji, S^yu;;^2 12rtOf 
^X = YI4, Xi = Y^ffl3ESESttS« 
"/py^ 2 1 9^<7)^r-h^^hX = X-hlli, x 4 

= x 2 + l (c^ffj^M^^Sc 

[0 0 2 9 ] mrXD&9kt th\C »3»<C77>TB8ft^ 

7r>fBMfci4, f^U.^ife6o-o^fc(4^tb^_b(7?^/ s e-5 

2 2 0*fc^£ixS (> 7r>r B8»I4, «»tf)»rL^ 
4Sj W*C*>!>, 7r B8Skw§Hfti4, 7 r HMftfciii i: 

4(4, X<omm*<a*:<D& 5&iR#«:*i\ "fttb*?, 
g^fc^n y^214t, ^7-M>h Twhi le 

(X< 1 0) J l*l<7>XCD5£igJ4, S^^n ^^2 1 2iC 
J:or«ttSti5X<z>S8^E,ftbii5^ *>5<^I4£ 

#:/ci ^ 2 2 2{C£oTtttftSn3X<Z>j£lij&>fef#fe 

ttSo Ifc^oT, ;7y^gg*f4, ^212 
£21 4eDRB(c&5S*:/p ^ 2 2 6 ^: LT«»7o 
-/77 2 2 0 A^tU-So 7 7'f»^Dt5 

#>{c, ii;&o<ojfcjM+£«* rx 2 j 5. 
[0 0 3 0 ] 77-(m&<v3\m$, 7r>fH*l:*<S 
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2 2 6t-(D7r &3*?>3I$:<7>5 ^o— of4, g^y^n 
2 1 2*C<7>Xi03£ISd^»feix5Xi-C*>S. L£> 
L*a*fc, S*^n y ^ 2 2 6X^:77 >f B8»<05l#<a 
te0>«S5>-l4, I*^Py^ 2 2 2i&^»?)ii6. g 8 ft- 
bftti>%& 5 tC, S^C^n y^ 2 2 2 t), 2£*X0>A# 
6^^iR^^ar o -ffcfcfc, l^D^ 2 2 2T* 

<z>xtf>5£isi4, rx 3 =1 o j $> ^ 

2 1 8j&>6>3&>, TX 4 =X 2 + 1 J tCjlSgjfc^n ;y 

7(7 ^ 2 1 9*»b»b*l5 0 Lfcfl*oT, H8ttlI*lHfc:;^"*- 

7r>Tia»t>, o -/^ 2 2 2 cottm^S 

^ 2 2 sicifASn, rx 

5 J £r*i*.5a w<75*f Lt^a*^^ ^ 2 2 8f*|(7>Ss#: 
tt#^*X 5 J4> g^:/* ^ 2 2 6ft<D7 7'<m i 8c<n 
5l««*2o*«<z>«#*«fc-rs D g*:/* 

2 2 6rt<z>7r^BB*(4, rx 2 (Xi, 
x 5 ) j 5^^±ic^i-r. £^r^ £ 0 Sfc, g#: 

^0^^ 2 2 8^7 7^88*^31*^ S*ya^ 
2 2 8t*Mt5X^6^^ "TfcfclbS;*:^ 
^ Py^218i219^tllbn6o Lfci«oT, g;£ 
^n^21 8F^C0^^X 3 =10i, S*^n ^2 
1 9rttf>5£*X4 = X 2 + 1 £14, S*^n^2.2 8t' 
<^77^i*03l*$:^x., Lfcfl*oTrix*X6 = <P 
(x 3 > x 4 ) w^pc^l^t^^^^^ 

[0 0 3 1 ] Mffl37o-^77 2 2 0C77 H^&ft 
2JDi-*U4, ^7(7)W7P-^77 2 1 0i^J;or^^ 

So La>Lfca*6>, C«SilS:ttffiLt4jE****ft 

«*#3E»o r«fflj SrStM«7n-^^7tlc8*^ 

»7P-^77rtl:iR*t5«*wft4S3llli:tf)B-C 
ai7P-/77CW^ii5o 

4(? [0 0 3 2 ] H 9 **«ICJ;SBI8<0«IJ 
i7P-/77 2 2 0 tCttaiSn&ftffiyn y^23 
3, 2 3 4, 2 3 6fc;4:tJ*2 3 8 *r$4>»J» 7 a — 
72 3 0^SilT^5 a yp^^ 2 2 807 

r-<^*J4, *^5l*rttc««x 3 £X 4 «:#+5 ft Ufc 
^oT, ^ffi^n y^233£234|4, ^oy^2 2 
8W77-fSS^, ^tl^7 f Pj'^2l8^2l9t 
<7>3e»X 3 £ X 4 £ ^BBT'*JW7 P"^772 30 tftAD 
£it-5o LWot, ffi*X 4 ^«fflf (X 4 ) ^#-T6 
2 3 314, ^0?|*p^tcx 4 5:tt6^n^ 

5C? 228W77^H»^ ^ny^2 1 9WSSX4 
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<-r&fr*>x 4 =x 2 + 1) <m£mt<nmx'mmyK—y 

(X 3 ) $rtt5ypo,^ 2 3 4l^, (t<D5\&ft\z£ 
h\cx 3 4r**i-5) ~7uy? 2 2 SO^r-fllS^. ~? 

ci ;y ^ 2 1 8T*CD^$:X3 (-r^h>^>X 3 ^ 1 0) 

tnfflxmjnzthZ* 

[0033] 2 2 6 T'^fJ® 7 p — ^ 72 2 0 

3 6i:2 3 8li, Mi7P-^7 7 2 3 0 C, :/ a y $ 
2 2 6^)7 7 -^^7 T-< ^CO^I^f^CO^^CO 

^i:<7)ra^tf^P^tt-5o »Xi^ffif (Xi) ^ 
-fZ>7ny?2Z§\$, 7 r Pj'^ 2 2 6r'(7)77^^ 
<J> {Xi, X 5 ) t. 7*yt? 2 1 2t^MXi <D&m 

t<nm\zffiA$ri&o mmz> %cmx b (n&mt (x 5 ) 

[0 0 3 4 ] s/^ 2 3 3-2 3 8 $rmDth 

I*, Mi7P-/77 2 3 0±f»^^]T-^7P-jS? 

^X*k&mHk&*&:7£X% 6 Q CO«:tFfl3, M^nt 

«^ctnii, 7r^^»w?l»r«$r«^trt>, 

[0 0 3 5 ] H 1 0 AMI*, jS?*!^ — * 7 p 

g^fc^P j/^ 2 1 2-2 3 8 co-en-^ixtcoi/^ro^^ 
K^^^stit^S. #J*.f£, S*^n ^212 
Mo^T#x.T*5i: , KftYtt, Y^5CXi = Y[C{£ 

^itS, La>Lftri*b, »Xi i3, I^pj/^21 

W**-fr«Cli#J0*tt3fc^o PJ#M, i*^a^21 

2 i 9rt"t?s»Sixri^s/£<t*<o-c , 1 X 4 I3^*fe 

g^^P ^216, 2 18fci:U ! 2 2 2|j: 1 

fen*. I^p^22 
6, 2 2 8 rtcO^^coPi— co^ffll^:, ^r-f IS^?>3I3£ 

2*oT, S*^n ^ 2 2 6i3j;^2 2 8 0^fl:i^ 
t>^T-£>5 0 i^D;,^ 2 3 3-2 3 8ll _b^^> J: 

2 3 0MW«Mfi-2fl2i'ifc:. Cixib<7)S^:^P j/^^H 
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